Stepwise gatekeeping procedures in clinical trial applications.
This paper discusses multiple testing problems in which families of null hypotheses are tested in a sequential manner and each family serves as a gatekeeper for the subsequent families. Gatekeeping testing strategies of this type arise frequently in clinical trials with multiple objectives, e.g., multiple endpoints and/or multiple dose-control comparisons. It is demonstrated in this paper that the parallel gatekeeping procedure of Dmitrienko, Offen and Westfall (2003) admits a simple stepwise representation (n null hypotheses can be tested in n steps rather than 2n steps required in the closed procedure). The stepwise representation considerably simplifies the implementation of gatekeeping procedures in practice and provides an important insight into the nature of gatekeeping inferences. The derived stepwise gatekeeping procedure is illustrated using clinical trial examples.